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A computer  simulation  which  models  a tactical  surface-launched  missile 
system  has  been  operational  as  of  August,  1978,  on  the  CDC  6700  computer, 
under  the  SCOPE  3.4  operating  system,  at  the  Naval  Surface  Weapons  Center, 
ahlgren,  Virginia. 

^The  program  uses  a simplified  three-degree-of-freedom  trajectory 
representation,  and  is  comprised  of  modular  elements,  whose  actual  break- 
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down  scheme  Is  bssed  on  both  independent  functionsl  operation  end  suscept- 
ibility to  future  change.  The  use  of  state-of-the-art  structured  program- 
ming techniques  has  enabled  this  design  method  to  be  effectively  executed. 

Additionally,  a load  time  option  resolution  utility  has  been  developed 
and  implemented,  which  results  in  greater  execution  efficiency  and  improved 
utilisation  of  computer  memory  resources.  This  feature  has  been  interfaced 
with  a general  purpose  input  processor  software  package,  resulting  in 
simplified  user  input  which  can  conveniently  undergo  slight  alterations 
during  a multiple  flight  run.  The  complete  system  is  under  the  Jurisdiction 
of  an  automated  control  card  procedure  facility,  which  controls  execution 
of  all  portions  of  the  model,  and  reduces  the  number  of  control  cards 
which  must  be  prepared  by  the  user  to  a minimum.^ 

This  report  provides  instructions  for  operating  the  model  and  presents 
detailed  descriptions  of  the  entire  software  configuration  and  each  of  its 
cooq>onents.  References  are  made  to  existing  documentation  covering  parti- 
cular areas,  in  cases  where  such  text  is  available. 
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FOREWORD 


A missile  system  computer  model  which  Incorporates  a simplified  three 
degree  of  freedom  trajectory  representation  has  been  produced  by  the 
Strategic  Systems  Department  (K) , as  part  of  the  development  of  a general 
purpose,  surface -launched  tactical  weapon  system  simulation  capability, 
which  was  undertaken  during  the  fiscal  year  1977. 

The  design  and  development  of  the  necessary  software  was  performed 
by  Mr.  Wayne  E.  McLaughlin  of  the  Operation  Sciences  Branch  of  the  Computer 
Programming  Division  (K-72) . The  specifications  for  the  model.  Including 
its  associated  modular  structure,  were  communicated  to  K-72.  by  Mr,  Frank  L. 
Stevens,  Mr.  Samuel  R.  Hardy,  and  Mr.  John  S.  Weisel,  of  the  Aeromechanics 
Branch  of  the  Exterior  Ballistics  Division  (K-21). 
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SECTION  1. 


INTRODUCTION 


The  development  of  a general  purpose  tactical  surface-to-air  missile 
■y*tem  simulation  capability  at  the  Naval  Surface  Weapons  Center,  Dahlgren 
Laboratory,  Dahlgren,  Virginia,  has  been  in  progress  during  the  last 
two  years.  One  portion  of  this  effort  has  been  production  of  a model 
iriilch  encompasses  the  so-called  3-degree-of-freedom  trajectory  formulation. 
The  requisite  mathematical  formulas  for  the  3 DOT  model  mere  defined  by  the 
Aeroballlstlcs  Division  of  the  Strategic  Systems  Department  (K-21)  and  are 
documented  In  reference  1.  The  associated  computer  software  has  been 
developed  for  the  CDC  6700  computing  system  at  NSWC/DL,  under  the  Scope 
3.4  operating  system,  by  the  Operation  Sciences  Branch  of  the  Computer 
Programming  Division  (K-72). 

This  report  describes  the  functional  operation  of  the  various  software 
routines  involved,  provides  an  in-depth  look  at  their  composition,  and 
supplies  instructions  concerning  model  use.  Where  appropriate,  references 
are  made  to  existing  documents  which  may  be  consulted  when  more  detailed 
Information  is  desired. 


SECTION  2 


SYSTEM  DESIGN 


2.1  Oblectives.  A generalized  set  of  requirements  to  be  fulfilled  by  the 
model  were  established  early  during  the  development  phase: 


Modularity.  The  model  should  be  constructed  in  a modular  manner, 
with  the  modules  corresponding  to  functional  portions  of  the  simu- 
lation which  seemed  susceptible  to  future  modification.  These 
changes  could  involve  modeling  the  same  program  element  in  greater 
detail,  or  using  a slightly  different  approach  to  obtain  the  same 
quantity  or  quantities. 


Execution  efficiency.  The  program  should  use  as  little  computer 
time  and  memory  space  as  possible,  during  execution. 


Simplified  use.  The  input  of  data  values  should  be  accomplished 
In  an  expedient  manner.  The  amount  and  complexity  of  control 
cards  to  be  prepared  by  the  user  should  be  kept  to  a minimum. 


2.2  Configuration 


2.2.1  Program  Structure.  State-of-the-art  structured  programming  techniques 
were  employed  toward  achieving  the  modularity  requirement  for  the  simulation. 
Of  major  importance  are  those  discussed  in  sections  2. 2. 1.1  and  2.2. 1.2. 


2.2. 1.1  Stepwise  Refinement.  Structured  programming  involves,  among  other 
things,  the  application  of  a process  called  "stepwise  refinement",  which 
consists  of  designing  a program  in  a "top  down"  fashion.  That  is,  a 
system  is  divided  up  into  a relatively  small  number  of  generalized  func- 
tional events  which  are  executed  in  sequential  order,  called  the  "top"  or 
"executive"  level.  Each  of  these  independent  "modules"  is  then  broken  up 
into  another  relatively  small  number  of  less  general  and  independent  routines 
which  comprise  the  "second"  level  of  the  development.  Successive  application 
of  the  technique  to  each  level  of  the  design  produces  the  next  lowest  level, 
until  the  most  detailed  level  desired  is  obtained. 


This  method  of  designing  a program  automatically  Imposes  a modular 
structure  on  the  result.  Among  the  advantages  gained  by  this  technique 
is  that  the  types  of  changes  mentioned  in  section  2.1  can  be  accomplished 
more  easily. 


2. 2. 1.2  Program  Design  Language.  Program  design  language  (PDL)  is  an 
automated  tool  which,  when  used  in  conjunction  with  stepwise  refinement, 
produces  a formatted  design  document  of  a structured  program.  The  design 
phase  of  the  simulation  chiefly  consisted  of  the  preparation  of  a PDL 
document  (reference  2),  which  describes  the  flow  of  the  simulation  in 
detail.  This  was  then  used  as  a guide  when  the  actual  source  code  was 
written. 


Instructions  on  how  to  prepare  input  to  the  PDL  processor  can  be 
- found  in  reference  3 (PDL  reference  guide).  Execution  of  the  processor 

as  Implemented  at  NSWC/DL  is  discussed  in  section  4 of  this  document. 

, 2.2.2  Input  Processor.  All  input  quantities  to  the  simulation  are  entered 

prior  to  the  start  of  execution,  by  loading  FORTRAN  BLOCK  DATA  subprograms 
containing  DATA  specification  statements  (reference  4)  which  initialise  each 
variable  to  its  desired  value.  These  subprograms  are  created  just  prior 
to  execution  by  a general  purpose  input  processor  developed  by  the  Ballistic 
Sciences  Branch  of  the  Computer  Programming  Division  (K-71).  This  soft- 
ware package  requires,  a priori,  an  initialisation  file,  which  defines  the 
input  data  scenario  for  the  particular  case  being  run,  and  a default  file. 
which  furnishes  a default  value  for  each  input  item.  Consequently,  the 
input  actually  submitted  can  be  restricted  only  to  variables  for  which  it 

!ls  desired  to  change  the  default  value.  Other  features  of  the  processor 

include  free  form  input  format  and  the  capacity  to  make  multiple  runs  using 
a dynamically  maintained,  cumulative  default  file. 


Both  data  bases  are  generated  prior  to  the  simulation.  The  exact 
structure  of  each  is  detailed  in  reference  5,  which  also  provides  instruc- 
tions on  how  to  prepare  input  for  the  processor.  The  creation.  Interfaces, 
and  maintenance  of  these  data  bases,  as  used  by  the  simulation  model,  are 
described  in  subsequent  sections  of  this  document  (2.2.4,  3.1,  4.2  and  4.3). 

2,2,3  Load  Time  Option  Resolution.  The  model  was  designed  with  a built- 
in  capability  for  performing  some  functions  in  more  than  one  way.  Section 
3.1.1  contains  the  list  of  these  options  and  the  choices  available  for 
each,  as  of  model  installation.  Reference  1 contains  the  mathematical 
formulation  for  and  descriptions  of  each  option. 

It  was  desired  to  have  some  method  of  resolving  the  options  selected 
for  the  run  at  load  time  (prior  to  the  start  of  execution),  in  order  to 
avoid  loading  routines  into  memory  which  would  never  be  executed  Addition  -• 


faster  execution  speed  would  be  achieved  by  the  elimination  of  sections  of 
code  which  would  serve  only  to  choose  among  different  methods  of  performing 
a particular  function,  and  would  have  to  be  executed  prior  to  the  invocation 
of  the  function,  each  and  every  time  it  is  performed.  This  was  accomplished 
through  the  use  of  the  SUBST  parameter  on  LDSET  loader  control  cards 
(reference  6),  appropriately  Inserted  into  the  job  control  card  sequence. 
This  effectively  enables  one  FORTRAN  subroutine  to  be  substituted  for  an- 
other during  program  execution,  without  having  to  load  the  unused  subroutine 
into  memory.  This  substitution  is  automatically  made  every  place  that  a 
CALL  to  the  pre-empted  subroutine  occurs  in  the  program  source  code. 

It  was  then  of  crucial  Importance  that  each  version  of  a particular 
function  be  contained  in  its  own  subroutine  sequence,  but  this  is  an  almost 
natural  consequence  of  the  stepwise  refinement  design  process  (sect  2. 2. 1.1) 
Additionally,  some  effort  was  directed  toward  the  identification  of  those 
program  elements  for  which  the  option  capability  might  be  desired  at  some 
future  time.  The  results  are  reflected  in  the  ultimate  program  design. 
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2.2.4  Interfaces.  Figure  1 illustrates  the  interfaces  resulting  from 
the  assembly  of  the  elements  described  in  sections  2.2.2  and  2.2.3  into  a 
complete  system.  The  MSS  option  processor  is  a brief  FORTRAN  program 
which  processes  the  input  simulation  option  overrides  (sect  2.2.3),  and 
causes  the  creation  of  a corresponding  initialisation  file  for  the  input 
processor  (sect  2.2.2)  and  a procedure  of  control  cards  for  executing  the 
program,  with  any  required  LDSETs  inserted  (sect  2.2.3).  The  input  pro- 
cessor (INPUTP)  then  uses  the  initialisation  file,  default  file,  and  any 
default  data  overrides  input  to  generate  the  required  FORTRAN  BLOCK  DATAs, 
which  are  then  compiled.  The  resultant  object  code  is  loaded  into  memory, 
along  with  the  necessary  simulation  modules  from  the  user  library  (MSSLIB), 
following  which  program  execution  is  initiated,  under  the  direction  of  the 
control  card  procedure. 

The  control  card  procedure  itself  is  driven  by  the  system  BEGIN/REVERT 
utility  (reference  8).  This  facility  provides  a means  of  executing  a 
sequence  of  control  cards  contained  on  a local  file  by  issuing  a single 
directive  (the  BEGIN  command).  The  simulation  system  itself  is  operated 
by  another  series  of  BEGIN/REVERT  procedures,  whose  use  is  described  in 
section  3 of  this  document,  and  whose  configuration  is  described  in  section 
4. 
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SECTION  3.  SYSTEM  OPERATION 


3.1  Scenario  Definition.  The  tendency  for  a model  user  to  make  repeated 
runs  using  a fixed  scenario  (option  combination)  while  changing  various 
input  quantities  prompted  a division  of  the  system  operation  into  two 
phases:  (1)  defining  the  scenario  and  (2)  actually  executing  the  program. 

Defining  the  scenario  involves  creating  the  control  card  and  initial- 
ization files,  described  in  section  2.2.4,  and  retaining  them  on  the  CDC 
6700  permanent  file  system.  A third  permanent  file  is  created  during  the 
scenario  definition  phase  for  the  following  reason.  The  FORTRAN  BLOCK 
DATAs  generated  by  the  input  processor  (sect  2.2.2)  consist  of  two  separate 
subprograms  as  a direct  consequence  of  the  division  of  input  data  into 
simple  variables  and  tables  (reference  5).  If  the  tables  block  data  for 
the  whole  scenario  were  compiled  in  toto  as  the  result  of  a user  override 
corresponding  to  a single  table,  an  inordinate  amount  of  computer  time 
would  be  used.  Therefore,  an  option  to  restrict  the  tables  block  data 
output  to  just  the  tables  for  which  user  overrides  were  received  is  included 
in  the  input  processor  software,  and  is  automatically  selected  during 
execution  of  the  simulation  model.  This  necessitates  the  availability  of 
a compiled  version  of  the  tables  block  data  consisting  of  the  default  values 
for  the  scenario,  to  be  loaded  into  memory  prior  to  program  execution. 
Another  tables  block  data,  consisting  of  tables  overridden  by  the  input, 
can  be  created  and  loaded  prior  to  execution,  effectively  re-ln  ializing 
the  proper  storage  locations  which  contained  the  default  values.  Thus, 
the  desired  input  (table)  configuration  is  achieved. 

The  begin/ revert  procedure  (reference  8)  which  causes  the  creation 
of  a scenario  is  executed  by  the  following  control  cards: 


ATTACH, PROFIL.MSSBRPROCS , ID-NS2 . 

BEING,MSSOPT,I=infile,L=outfile,PFL*leadchar,ID”userid 


infile  * name  of  the  local  file  containing  input  to  the  option 
processor  (sect  3.1.1). 

outfile  ■ name  of  the  local  file  to  which  listable  output  is  to 
be  written. 

leadchar  “ up  to  10  characters  to  be  used  as  the  leading  characters 
of  the  permanent  file  name  for  each  of  the  three  files 
which  will  be  catalogued. 

userid  ■ the  user  identification  to  be  associated  with  the  per- 
manent files  catalogued.  (This  is  the  same  ID  parameter 
as  is  described  in  reference  7,  chapter  5). 


Any  or  all  of  the  I,  L,  PFL,  or  ID  parameters  can  be  omitted,  in 
which  cases  the  defaults  of  INPUT,  OUTPUT,  null  (no  leading  characters), 
and  NS2  are  used.  Upon  successful  completion  of  the  scenario  definition 
phase  the  output  file  will  contain  a report  which  lists  default  values  for 
all  associated  input  data. 

3,1,1  Option  Processor.  The  contents  of  the  three  scenario-defining 
permanent  files  mentioned  in  section  3.1  are  determined  by  the  input  sub- 
mitted to  the  option  processor  program  (sect  2.2.4).  This  input  file, 
which  corresponds  to  the  "I"  parameter  of  the  BEGIN  command  (sect  3.1), 
must  contain  BCD  card  images  of  the  following  form: 

columns  1-10:  option  name  (left-justified,  A10  format) 
columns  21-30:  selection  (left-justified,  A10  format) 

The  following  options  were  available  to  the  initial  version  of  the 
model.  The  relevant  selections  are  listed  for  each,  with  the  default 
selection  in  the  first  position.  The  characters  in  parentheses  which  may 
follow  each  option  or  selection  are  what  must  actually  be  present  in  the 
input  field,  when  a difference  exists. 

option 

fire  control  (FIRE  CONT) 
midcourse  guidance  (MIDCOURSE) 
target  tracking  initialization 
(RADAR  IN IT) 
homing 

trajectory  output  (OUTPUT) 
imu  gyros 


selections 

computed,  nominal 
command,  internal 
intermediate  (INTERMED), 
actual 

maximum,  minimum 
edited,  unedited 
strapdown,  inertial 


The  nominal  fire  control  selection  causes  the  model's  pre-launch  fire 
control  solution  algorithm  to  be  bypassed,  and  enables  the  fire  control 
solution  to  be  input.  In  general,  edited  trajectory  output  means  a less 
lengthy  output  listing  which  is  a subset  of  what  would  be  generated  by  the 
unedited  selection.  The  actual  quantities  which  are  printed  depend  on  the 
midcourse  guidance  mode  (command  or  internal)  and  which  trajectory  guidance 
phase  (boost,  midcourse,  or  terminal)  is  undergoing  execution  at  the  time 
of  output.  These  can  be  identified,  however,  by  consulting  the  PDL  design 
document  (reference  2).  Discussions  concerning  the  use  of  and  mathematical 
formulation  for  the  remainder  of  the  options  and  their  corresponding 
selections  can  be  found  in  reference  1. 

Up  to  SO  card  images  may  be  input  to  the  option  processor.  The  input 
file  may  contain  multiple  selections  for  the  same  option,  but  the  last 
selection  encountered  is  the  one  used  to  define  the  scenario.  The  default 
selection  is  used  for  options  which  are  not  specified.  The  program  per- 
forms syntax  checking  operations  on  the  input  to  detect  illegal  options, 
illegal  selections,  and  illegal  option-selection  combinations.  Any  of 
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these  types  of  errors  causes  a diagnostic  message  to  be  written  to  the 
output  file,  and  further  processing  is  inhibited.  If  no  errors  are  found, 
UPDATE  correction  sets  (reference  9)  required  for  each  of  the  three  per- 
manent files  necessary  for  defining  the  scenario  are  written.  These  files 
consist  primarily  of  *DEFINE  directives  which  are  subsequently  used  by  the 
system  UPDATE  utility,  in  conjunction  with  special  "decks"  on  the  source 
library  (Figure  1,  Sect  2.4)  to  produce  the  desired  permanent  files.  A 
more  complete  discussion  concerning  the  correction  sets,  source  library 
"decks",  and  the  portion  of  the  begin/ revert  procedure  MSSOPT  which  controls 
this  file  generation  process,  is  presented  in  section  4 of  this  document. 

3.1.2  Target  Trajectory  File.  As  mentioned  in  reference  1,  target  trajectory 
data  to  be  used  by  the  simulation  is  previously  generated  and  stored  on  a 
permanent  file  to  be  accessed  by  the  program  at  execution  time.  It  is 
therefore  the  user's  responsibility  to  establish  this  file.  The  file's 
record  format  must  be  as  follows:  time  in  secijnds,  3 position  components 

(X,  Y,  Z)  in  feet,  and  3 velocity  components  (X,  Y,  Z)  in  feet/sec.  These 
7 -computer-word  (CDC)  records  must  be  in  binary  format  (e.g.  written  by  a 
standard  FORTRAN  unformatted  WRITE),  and  contain  equally-spaced  increments 
of  time.  The  permanent  file  name  (reference  7)  used  for  this  file  must 
consist  of  10  or  less  characters,  and  the  associated  user  ID  must  agree 
with  the  one  used  in  the  'BEGIN'  command  of  section  3.1. 

3.2  Simulation  Execution.  Model  execution  is  accomplished,  using  BEGIN/ 
REVERT,  by  the  following  control  cards: 

ATTACH , PROFIL,  MSSBRPROCS , ID-NS2 . 

BEGIN, MSSINIT,PFL»leadchar,TTRAJ»tgtf lie, ID=userid. 

BEGIN , MSSINP , I-infile , L-outfile . 

where 


leadchar  ■ 
tgtfile  “ 


the  leading  (up  to  10)  characters  of  the  (3)  permanent 
files  created  when  the  scenario  was  defined, 
the  name  (up  to  10  characters)  of  the  permanent  file  con- 
taining the  target  trajectory  data. 

the  user  identification  associated  with  all  (4)  permanent 
files  described  by  the  PFL  and  TTRAJ  parameters, 
the  name  of  the  local  file  which  contains  the  user  input. 
The  exact  structure  of  this  file,  which  need  consist  only 
of  default  data  overrides,  is  described  in  reference  5, 
where  a sample  set  up  is  also  provided, 
the  name  of  the  file  to  receive  the  listed  output.  This 
file  will  contain  a listing  of  the  input  data,  as  generated 
by  the  input  processor,  and  the  results  of  the  simulation. 

A sample  printed  portion  which  reflects  the  characteristics 
of  this  file  is  presented  in  appendix  A. 


lU 


8 


A non-null  character  string  should  always  be  provided  for  Che  TTRAJ 
parameter.  Any  of  the  rest  (FFL,ID,I,L)  can  be  omitted,  causing  the  de- 
faults to  be  used.  The  defaults  are,  In  order,  null  (no  leading  characters) 
NS2,  SHUT,  and  OUTPUT. 
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SECTION  4. 


SYSTEM  COMPONENTS 


4.1  PPL  Design  Document.  The  modular  design  of  the  program  la  contained 
in  this  document,  which  is  reference  2.  The  standards  adopted  for  its  con- 
struction are  listed  in  the  introductory  segment  titled  "document  conven- 
tions". 

The  source  file  responsible  for  the  generation  of  the  PDL  document 
exists  in  UPDATE  format  (reference  9)  on  a permanent  file  named  " MSSPDLUPDATE" 
which  is  backed  up  by  the  file  of  the  same  name  on  the  NSWC/DL  device  set 
NUP076  (reference  10).  A copy  of  the  document  may  be  obtained  by  executing 
the  PDL  processor  (PDLA)  with  the  following  control  cards: 

ATTACH , OLDPL , MSSPDLUPDATE , ID-NS2 . 

UPDATE, F. 

ATTACH, PDLA. 

PDLA(COMPILE , PL-100000) 

4.2  Execution  - Controlling  Begin/Revert  Procedures. 

4.2.1  Scenario  Definition  Procedure  (MSSOPT).  Figure  2 diagrams  the 
scenario  definition  process  in  detail.  Table  1 lists  the  associated  begin/ 
revert  procedure  of  control  cards,  MSSOPT.  Lines  vrfiich  begin  with  "/*" 
are  comments.  Following  execution  of  the  option  processor  (lines  3-5)  a 
test  is  made  for  the  local  file  INERR,  whose  existence  signifies  that  a 
syntax  error  was  detected  while  processing  the  user  option  overrides  input. 

If  an  error  condition  exists,  lines  8-9  are  executed,  causing  the  error 
message  written  by  the  option  processor  to  be  listed  on  the  output  file 
following  which  the  procedure  is  exited  (line  10).  Otherwise,  the  initiali- 
sation and  control  card  permanent  files  are  created  by  updating  the  proper 
deck  on  MSSOURCE  as  directed  by  the  correction  sets  written  by  the  option 
processor  (OPINIT  and  OPCNTC)  (lines  17-18),  and  cataloguing  the  resultant 
COMPILE  files  (lines  19-20).  Note  that  the  leading  characters  specified 
by  the  PFL  parameter  (sect  3.1)  are  concatenated  with  ' INITFILE'  and 
'PROCFILE'  to  form  the  respective  permanent  file  names  used  during  the 
CATALOG  operation.  The  remainder  of  the  procedure  creates  and  catalogs 
the  default  table  block  data  (sec  3.1).  The  correction  set  file  DTBLKD, 
written  by  the  option  processor,  causes  an  initialization  file  (SIMUll) 
to  be  written  by  the  system  UPDATE  utility  (line  24).  This  file  differs 
from  the  initialization  file  Just  catalogued  (INITPF)  only  in  the  symbolic 
subprogram  name  used  to  identify  the  tables  block  data  (reference  3). 

This  is  necessary  to  avoid  the  duplicate  entry  point  error  condition  which 
would  occur  later  when  the  block  dates  were  loaded  during  the  model  exe- 
cution sequence.  Using  this  file  and  the  default  file  data  base  (SIMU13) , 
the  input  processor  writes  the  default  table  block  data  source  (SIMU23) 

(line  27)  which  is  compiled  by  line  30  and  the  object  code  (DEFTAB)  cata- 
logued by  line  31. 
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FIGURE  2.  SCENARIO  DEFINITION  PROCESS 


li 


TABLE  1 


r 


BEGIN/REVERT  PROCEDURE  MSSOPT 


1-MSSOPT <♦ I- INPUT.  ♦L-OUTPUT . PFL« . ♦ I D-NS2) 

ATTACH  AND  EXECUTE  MSS  OPTION  PROCESSOR. 

3* ATTACH . MSSPROC . ID-NS2. 

4- NAP <OFF> 

5- NSSPROC  <*I » ♦L) 

6=/*  TEST  FDR  ERRORS. 

7«IF<FILE. INERR»NOERR> 

8=  REWIND. INERR. 

9*  COPY < INERR. *L) 

1 0*  REVERT. 

ll»ENDIF<NOERR) 

12«^  CREATE  AND  CATALOG  INITIALIZATION  AND  CONTROL  CARD  FILES. 

13- REWIND.OPINIT. OPCNTC. 

14- REQUEST. INITPF. ♦PF. 

1 5- REQUEST. CNTCPF. ♦PF. 

1 6= ATTACH . OLDPL . HSSSOURCE . I D-NS2. 

1 7- UPDATE. Q.D. 8. I-OPINIT.C-INITPF.L-O. 

1 8- UPDATE . Q . D . 8 . 1 -OPCNTC . C-CNTCPF » L- 0 . 

19- CATALOG. INITPF. PFL- INITFILE.  ID«^ ID. RP-999. 

20- CATALO6. CNTCPF. PFL-PROCFILE. «-♦ ID. RP-999. 

2 1 - RETURN  » HSSPROC » OP I N I T . OPCNTC .INITPF. CNTCPF . 

22«^  CREATE  AND  CATALOG  DEFAULT  TABLE  BLOCK  DATA 

23- REWIND. DTBLKD. 

24- UPDATE. Q. D. 8. I -DTBLKD. C-SIMU1 1 . L-0. 

25- ATTACH. INPUTP. ID-NTH. 

26- ATTACH. S I NU 1 3 . NSSDEFAUL  T. I D-NS2 . 

27-  1 NPUTP <S INU5-HDR » S I NU6*^L . PARN . TABLES- YES) 

28- RE WI ND . S I MU23 . 

29- REQUEST. DEFTAB. ♦PF. 

3 0-FTN < I-SINU23. A, L*  0. B» DEFTAB) 

3 1 - CATALOG . DEFTAB » PFL _ DEF AUL TT ABLE . I D-* I D . RP-999 . 

32- RETURN. OLDPL » DTBLKD. INPUTP. DEFTAB. 

33- RETURN. SIMU 19.  SI NU1 7.  SIHU3. SIHU2. SIMU21. SIMU23. SINU1 3. SI MU 1 1 , HDR. 

34- RE VERT. 

35- EXIT. S. 

36- RE VERT. ABORT. 

37- ^DATA  HDR 

38- TITLE 

39- DEFAULT  TABLE  BLOCK  DATA  GENERATION 
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The  REVERT  card  (line  34)  provides  an  exit  from  the  procedure  following 
normal  (successful)  execution,  while  the  REVERT,  ABORT  directive  (line  36) 
allows  information  regarding  any  fatal  error  condition  to  be  passed  to  the 
calling  procedure  (user's  control  cards,  sect  3.2).  This  exiting  convention 
is  used  by  all  begin/revert  procedures  associated  with  the  simulation. 

Lines  37-39  cause  the  local  file  HDR  to  be  created  by  BEGIN/REVERT, 
for  use  as  input  to  INPUT?  (line  27),  thereby  identifying  the  report  sub- 
sequently generated.  This  listing,  written  to  the  output  file,  contains 
default  values  for  all  input  items  associated  with  the  scenario. 

4.2.2  Simulation  Execution  Procedures.  As  indicated  in  section  3.2,  there 
are  two  begin/revert  procedures  which  must  be  executed  when  the  model  is 
exercised.  The  following  discussions  provide  a detailed  description  of 
each. 

4.2. 2.1  MSSIHIT.  The  procedure  MSSINIT  (tabic  2),  which  is  executed  first, 
performs  operations  which  need  only  be  done  one  time  regardless  of  how  many 
times  the  simulation  Itself  is  run.  These  tesks  primarily  consist  of 
accessing  the  permanent  files  required,  by  means  of  the  ATTACH  function. 
Among  the  files  accessed  are  (lines  3-5):  the  input  processor  (INPUTP), 
the  user  library  of  simulation  modules  (MSSLIB),  and  the  NSWC/DL  system 
library  (SYSLIB).  Line  6 places  MSSLIB  and  SYSLIB  in  the  "global  library 
set"  (reference  6),  which  enables  the  system  loader  to  satisfy  external 
references  (e.g.  subroutine  CALLs)  with  routines  on  these  libraries. 

Lines  7-9  access  the  three  permanent  files  established  during  scenario 
definition:  initialization  (SDflJll),  procedure  (MSSEXEC),  and  default 
table  block  data  (DEFDAT) . The  PPL  parameter,  concatenated  with  the  re- 
mainder of  each  permanent  file  name,  and  the  ID  parameter  identify  the 
previously  established  scenario  of  interest. 

The  target  trajectory  file  (TAPE1)  and  the  default  file  data  base 
(SIMU13)  are  accessed  by  lines  10  and  11,  while  line  12  ensures  that 
local  files  used  by  the  input  processor  will  not  be  already  known  to  the 
job,  when  this  usage  later  occurs. 

4. 2. 2. 2 MSSINP.  The  procedure  MSSINP  (table  3)  executes  the  input  pro- 
cessor, (INPUTP)  (line  4)  compiles  the  resultant  block  datas  (lines  5-12) 
which  reflect  input  variable  overrides,  issues  the  BEGIN  command  for  the 
control  card  procedure  MSS  which  actually  executes  the  simulation  (line  13), 
and  re-begins  itself  in  the  event  of  another  input  "case"  (reference  5) 
(lines  15-17).  The  general  form  of  the  procedure  MSS  is  as  follows: 

MSS  (*L-OUTPUT) 

any  LDSETs  needed  by  the  scenario 
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TABLE  2 


BEGIN/REVERT  PROCEDURE  MSSINIT 


1 -MS  S I HI T <PFL-» T TR  A J« > ♦ I D=NS2> 

ACCESS  PERMANENT  FILES  NEEDED  FDR  EXECUTION 

3- ATTACH* INPUTP* ID-NTH. 

4- ATTACH»MSSLIB* ID-NS2. 

5*ATTACH»SYSLIB. 

6- L I BR  ARY  <MSSL IB* S YSL I B> 

7- RTTACH*SIMUl 1 *PFL_INITFILE» ID-^ID. 

8-  ATTACH  * MSSEXEC  » PFI PROCFI LE* ID-^ID. 

9- ATTACH*  DEFDAT » PFI DEFflULTTABLE  * I D-^I D . 

10- ATTACH,TAPE1.TTRAJ» ID-MD. 

1 1- ATTACH»$IMU13»MSSDEFAULT* ID-NS2. 
12«RETURN»SIMU19»  SIMU17*  SIMU3*  SIMU2. 

13- RE VERT. 

14- EXIT*S. 

15- RE VERT* ABORT. 


TABLE  3 


BEGIN/REVERT  PROCEDURE  MSSINP 


1 =MSSI  HP  <♦  I * I NPUT » ♦L-OUTPUT) 

2=RETURH*  SIMU21 » SIMU23. 

3*REWI HD » LGD2 1 » LG023 . 
4»IHPUTP<SIMU5»M*SIMU6*^L> 

5*  IF  <FILE*SIMU21»GEHS> 

6*  REWIND, SIMU21 . 

7*  FTN<I*SIMU21,A»L*0,B=LGD21> 

8=EHDIF<GEHS> 

9*IF  (FILE*  SIMU23»GEHT> 

1 0*  REWIHD*  SIHU23. 

11-  FTHa*SIMU23»A,L*0,B*LGD23> 

1 2*EHD I F <GEHT> 

1 3*BEGI H» MSS* MSSEXEC*  L*^L. 

EXECUTE  ftHOTHER  CASE  IF  NECESSARY. 
1 5* IF <-F I LE » S I MU2 » HXTCAS) 

16*  BE6IH*  MSSIHP* I*M » L=^L. 

17*EHDIF<HXTCAS> 

18*REVERT. 

19*EXIT  »S. 

2 0*RE VERT, ABORT. 
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LOAD (DBF DAT) 

LQAD(LG021) 

LQAD(LG023) 

LIBLOAD(MSSLIB , MNEXEC) 

EXECUTE (1MEXEC , *L) 

REVERT. 

EXIT,S. 

REVERT, ABORT. 

The  procedure  consists  of  the  "load  sequence"  (reference  6)  necessary 
for  model  execution.  The  LDSET  cards  (if  any  are  present)  indicate  which 
substitutions  are  required.  The  default  tables  block  data  (DEFDAT)  is 
loaded  next  followed  by  the  file  LG023  which,  if  non-vacuoua , contains 
default  table  overrides  which  will  be  loaded  over  the  corresponding  entities 
of  DEFDAT.  The  file  LG021  initializes  the  simple  variables  appropriately, 
following  which  the  entry  point  1MEXEC  is  loaded  from  the  user  library 
MSSLIB,  as  indicated  by  the  LIBLOAD  directive.  Since  MiEXEC  is  the  main 
executive  for  the  model,  the  resultant  load  file  will  contain  all  routines 
needed  to  run  the  desired  scenario.  Finally,  execution  is  initiated  via 
the  EXECUTE  command.  Figure  3 provides  a diagrammatic  representation  of 
the  sequence  of  events  leading  up  to  program  execution. 

4.3  Source  Library. 

4.3.1  Library  Structure.  The  source  decks  for  all  portions  of  the  model 
reside,  in  UPDATE  format,  on  the  permanent  file  MSS SOURCE  under  the  pro- 
grammer ID  NS2.  The  file  is  backed  up  by  the  identically  named  file  on 
the  device  set  NUP076.  At  this  writing,  no  magnetic  tape  backup  for  the 
device  set  exists.  The  arrangement  of  the  *DECKS  on  the  library  is  given 
below;  each  element  is  discussed  in  a section  to  follow  (4.3.2  - 4.3.8): 

common  decks  (4.3.2) 
subprogram  source  decks  (4.3.3) 
initialization  file  deck  (4.3.4) 
control  card  deck  (4.3.5) 
default  file  deck  (4.3.6) 
option  processor  source  (4.3.7) 
begin/revert  procedures  source  (4.3.8) 

4.3.2  Common  Decks.  Labelled  common  blocks  are  the  means  used  to  globalize 
model  variables.  Each  comnon  block  is  associated  with  an  UPDATE  common 
deck  on  the  source  library  in  a one-to-one  fashion. 

Among  the  variables  which  reside  in  common  are  those  which  are  inputs 
to  the  model.  The  common  statement  is  a necessary  vehicle  of  communication 
between  the  block  dates  constructed  by  the  input  processor  and  the  routines 
of  the  program.  Consequently,  the  common  decks  whose  common  blocks  con- 
tain input  variables  are  grouped  together,  and  appear  first  on  the  source 
library.  This  Is  a mutually  exclusive  arrangement,  l.e.  no  common  block 


INITIALIZATION 

FILE 

I • 

(SIMU11) 

• 

USER  INPUT 

\ 

\ u 

DEFAULT 

FILE 

(SIMU13) 


SIMPLE 
VARIABLES 
BLOCK  DATA 
SOURCE 
(SIMU21) 


DEFAULT 
TABLE 
BLOCK  DATA 
BINARY 
(DEFDAT) 


contains  both  an  input  variable  and  a non- input  variable.  The  UPDATE 
comdeck  name  for  each  "input"  connon  deck  is  formed  by  suffixing  the 
characters  "-I"  to  the  common  block  name. 


The  common  decks  corresponding  to  global  quantities  which  are  not 
inputs  appear  in  the  source  library  immediately  after  the  input  common 
decks.  They  are  characterized  by  an  UPDATE  comdeck  name  identically  equal 
to  the  common  block  name,  with  no  characters  appended.  Table  4 lists,  in 
alphabetical  order  according  to  PDL  (reference  2)  global  variable  name, 
all  global  variables  in  the  model,  associating  each  PDL  variable  name  with 
the  symbolic  name  used  in  the  program,  and  provides  the  common  deck  name 
of  the  common  block  to  which  each  variable  belongs.  Unless  otherwise 
stated,  the  type  of  each  variable  is  derivable  from  the  standard  FORTRAN 
implicit  typing  according  to  initial  character  (A-H,  0-Z  for  reals,  I-N 
for  Integers). 

TABLE  4 

GLOBAL  VARIABLES 


PDL  Variable  Name 

accelerometer_bia8 
accelerometer_bias_error 
acce le  rome  ter~cros s_axis_coupling 
acce lerome  ter_cros s__axis_coupl ing_e r ror 
accelerometer~g_8ensltivecro88  axis  coupling 
accelerometer_g_sensitive_ cross_axis_coupling 
_error 

accelerometer_scale_f  actor 

acce lerome ter_scale_factor_error 

addl tional _output_f  requency 

additional_output_time 

alphajaisslle 

alpha_target 

alpha_vc 

aip_q- 

alp_rd 

alp_0 

altitude_drag_size 

altitude_drag_table 

ambient_pressure_ratio 

angle_of_attack 

angle_of_attack_table 

angle jo  f jsldes lip 

angular_signal_processing_nolse 

aniioelastic_compliance_drift_rate 

anlsoe lastic_compliance_drlft_rate_error 


Symbolic  name 
in  pgm 

Common 

deck 

BIAS (3) 

ACCEL 

ACBIAS 

IKUERR-I 

CAC(3,3) 

ACCEL 

ACCAC 

IMUERR-I 

GSCAC(3,3) 

ACCEL 

ACGCAC 

IMUERR-I 

SCFACT(3) 

ACCEL 

ACSF 

IMUERR— I 

ADD0F 

0UTIND 

ADD0T 

0UTIND 

ALPHAM 

MFCST-I 

ALPHAT 

TFCST-I 

ALVC 

NOVEL- I 

ALPQ 

ALPS -I 

ALPRD 

ALPS -I 

ALPO 

ALPS -I 

LA  DRAG 

MTDQU-I 

ADTABLE(20) 

MTDQU-I 

AMBPR 

AMBER 

ATTCK 

ANGS 

ATTABLE(20) 

AATACK-I 

SSLIP 

ANGS 

ASP 

TN0ISEI-I 

WC<3) 

1MUGY 

ACDRIFT 

IMUERR-I 
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at  tack_angle_s Ize 

autopl  lo  t_t  lme_cons  t ant 

acinuth_launch_angle 

asinuth_pointing_error 

beta_mlsaile 

beta_target 

body_fixed_acceleration 

bodyjpitchjangle 

body_ro 1 l_ang le 

body_seeker_matrix 

body_y  aw_ang le 

boos  t_drag_table 

boost_end_t  ime 

boost _guidance_gain 

boo8t_thrust 

bumout_trim_table 

bum_out_t  ime 

center _gravlty_difference 

center _Jgravity_factor 

center_of jgravity 

center_of _gravity_bumout 

centerofgravltylaunch 

center_of_gravity_table 

coefficient_exceeded_f lag 

coumanded_pltch_acceleration 

comnanded_ro 1 l_acce le ration 

comaanded_yaw_acceleration 

computation_body_matrlx 

cong>uted_acceleratlon 

coaputed_mls slle_po8 1 t ion 

conputed_missile_velocity 

corrected  density 

C B1 

C~B2 

defended_ship_x_coordinate 

defended_ship_x_coordlnate 

deg_rad 

deltajsgl 

delta_eg2 

delta  ko 

delta~kl  max 

delta“k2~ 

delta~ rl 

delta~xl 

delta~zl 

densltyjsrror 

derlvatlve_array 

doppler_veloclty 


IASIZE 

AATACK-I 

ATC 

ATC 

AZLAUN 

LANGLES 

AZPERR 

LERR-I 

BETAM 

MFCST-I 

BETAT 

TFCST-I 

BA(3) 

BFACC 

BPANG 

BODYAHG 

BRANG 

STATEV 

ABS(3,3) 

BSMAT 

BYANG 

B0DYANG 

BDTABLE (40) 

BDRAGQU-I 

BENDT 

BENDT-I 

B00GG 

B00QU-I 

BTHRUST 

BTHRUST-I 

BTTABLE(20,20) 

BLQUAN-I 

TB0 

TB0-I 

CGD 

CGD 

CGFACT 

CGFACT 

CG 

CG 

CGB 

CGB- 1 

CGL 

CGL- 1 

CGTABLE(25) 

MASQUAN-I 

CEXFLAG  (logical) 

CEXFLAG 

CPITCH 

GUIDEC 

crOll 

GUIDEC 

CYAW 

GUIDEC 

AC(3,3) 

CBMAT 

RC(3) 

DV 

PMC(3) 

STATEV 

VMC(3) 

STATEV 

RH0C 

C0RDEN 

CB1 

HPIP-I 

CB2 

MPIP-I 

XDSHIP 

THREAT-I 

ZDSHIP 

THREAT -I 

DEGRAD 

CNSTS-I 

DTEG1 

DEFFC-I 

DTEG2 

DEFFC-I 

DELKO 

MRAC-I 

DELK1MX 

MRAC-I 

DELK2 

MRAC-I 

DELTARI 

DELTAS 

DELTAXI 

DELTAS 

DELTAZI 

DELTAS 

DERR 

ATQUAN-I 

DV(17) 

DV 

D0PVEL 

D0PVEL 
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PPL  Variable  Name 


Symbolic  name 


Common 

deck 


drag_coefficient 
drift_matrix 
dynamic_pres  sure 
earth_radius 
EG_L1~ 

EG_L2 

EG_0 

EG_1 

EG_2 

EG_3 

e le vat ion_l aunch_ang le 
e le vat ion_po int ing_e r r o r 
estimated_flight_time 
estimated_target_position 
E2_H 

filtered_pitch_acceleration 

filtered_roll— acceleration 

filtered_yaw_acceleration 

GB0_1 

GB0_2 

glint_noise_constant 

gravi ty_cons  t ant 

gy ro_cons  t ant_dr i f t_rate 

gyro_con8tant_drift_rate_error 

gyro_drift_angle 

gy ro_dri f t_r  ate 

gyro_initialization_error 

gyro_ma8s_unbalance_drift_rate 

gy  r o_mas  8_unb  a 1 anc e_d r i f t_r  a t e_e  r r o r 

gyro_ma88_unbalance_8pin_axis_error 

g_bias 

G_B0 

G_Bl 

homing_h  ando ve  r_t ime 

homing_lowe  r_bound 

homing_upper_bound 

horizontal_range 

H 0 

H_Z0 

inertial_acceleration 
inertial_body_matrix 
inertial_velocity_matrix 
initial_coiqputation_body_rov_rector 
ini  t ial_es  t imated_f  1 igh  t_t  laa 
initial_predicted_missile_posltion 
initial_j>redicted_target_poaition 
ini t i al_smoo  the d_mis s i le_ve loci ty 


DRAGCF 

DRMAT 

DYNPRES 

ATQUAN-I 

DEFFC-I 

DEFFC-I 

TGPAR-I 


ERRAD 

EGL1 

E£L2 

EGO 


EGTABLE(3) 


DEFFC-I 


ELLAUN 

ELPERR 

ESTIME 

TLHAT(3) 

E2H 

FPITCH 

FR0LL 

FYAW 

GB01 

GB02 

GLC 


LANGLES 

LERR-I 

ESTIME 

ETP 

DEFFC-I 

FILTACC 

FILTACC 

FILTACC 

TGPAR-I 

TGPAR-I 

TN0ISEI-I 

CNSTS-I 

IMUGY 

IMUERR-I 

STATEV 

DV 

LERR-I 

IMUGY 

IMUERR-I 

IMUERR-I 

GBIAS 

TPNCV 

NCVEL-I 

TSW 

MINH0M-I 

MINH0M-I 

HRANGE 

MPIP-I 

TGPAR-I 

INERACC 

IBMAT 

IVMAT 

INACRV 

TEFT-I 

PVM-I 

PVT -I 

PVM-I 


W0(3) 

GCDRIFT 

GDAHG(3) 

GDRATE(3) 

GYIERR 

WM(3,2) 

GMUDR 

GMUSAP 

GBIAS 

GBO 

GBl 

TSW 

HLB 

HUB 

HRANGE 

HO 

HZO 

AI(3) 

A(3,3) 

AV(3,3) 

ACRV(3) 

EFTINT 

PREP0SM(3) 

PREP0ST(3) 

SMVELM(3) 


PPL  Variable  Name 


initial_8moothed_target_velocity 
input_azimuth_launch_angle 
input_elevation_launch_angle 
input_estimated_flight_time 
input  « W 

inputhominghandovertime 

input_integration_8tep_size 

input_predicted_intercept_point 

integration_8tep_counter 

input_t_b8 

input_vax_^ 

integration_step_size 

KH  1 

KH_2 

K_FB 

K_GB 

K_G0 

Kjnach 

K_table 

K_V1 

K_V2 

last_conmanded_pitch_acceleration 

last_commanded_yaw_acceleration 

launch_tlme 

1 aunch_t  r ans format ionjnatr ix 

launch_t  r im_t able 

launch_veloclty 

machdraga Ize 

machdragtable 

mach_number 

mach_trim_factor 

mach_tr  im_8  ize 

mach_trim_table 

mas s_time_t able 

maximum_normal_force_coefficient 

maximum_seeker _gimbal_angle 

maximum_target_angular_noise 

measured_acceleration 

midcour8e_filter_constant 

midcourse _guidancejupdate_rate 

midcourse_traJectory_update_rate 

mi88ile_angular_noise 

mis s i le_pos i t ion 

missile_range_noise 

missile_target_range 

mis  8 i le_t  ar ge t_uni t_vec tor 

mi88ile_total_velocity 

mis8ile_velocity 


Symbolic  name 
in  own 

Common 

deck 

SKVELT(3) 

PVT -I 

AZLAUN1 

NFC -I 

ELLAUNI 

NFC -I 

ESTIMEI 

NFC -I 

GDI 

NFC -I 

TSWI 

NFC -I 

STEPIN 

INSIZE-I 

PEED INI (3) 

NFC- 1 

INTSTEP 

STEPCNT 

TBSI 

NFC -I 

VAXOI 

NFC -I 

STEPS ZE 

STEPSZE 

KH1  (real) 

MRAC-I 

KH2  (real) 

MRAC-I 

KFB  (real) 

NCVEL-I 

KGB  (real) 

CAF-I 

KGO  (real) 

CAF-I 

KMACH 

KMACH 

TABLEK(7,3) 

TEFT-I 

KVl  (real) 

MRAC-I 

KV2  (real) 

MRAC-I 

PITCHL 

LASTC0M 

YAWL 

LASTC0M 

TLAUNCH 

TLAUNCH- I 

TL(3,3) 

TLMAT 

LTTABLE(20,20Xreal)  BLQUAN-I 

VLAUNCH 

VLAUNCH -I 

MDSIZE 

MDQUAN-I 

MDTABLE(40) (real) 

MDQUAN-I 

MACHNO  (real) 

MACHN0 

FACTMT 

MATRQU-I 

MTS IZE 

MATROU-I 

MTTABLE(20)  (real) 

MATRQU-I 

TMTABLE(25) 

MASQUAN-I 

FCNMAX 

FCNMAX 

SGMAX 

SGMAX- 1 

TANMAX 

TN0ISEI-I 

AM(3) 

MEASACC 

FCMID 

FCMID-I 

GURMID 

GURMID -I 

TURM 

MTUR-I 

ANGM 

MJ0ISE-I 

PM(3) 

STATEV 

RANM 

IM0ISE-I 

TMRANGE 

TMRANGE 

TMUV(3) 

TMJV 

VMI0T 

VMT0T 

VM(3) 

STATEV 
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PDL  Variable  Name 

Symbolic  name 
in  DKm 

Common 

deck 

ncvel_flag 

NCVFLAG  (logical) 

NCVFLAG 

noisy_missile_position 

PMN(3) 

N0ISEM 

noisy_target_po8ition 

PTN(3) 

N0ISET 

nominal_rol  l_angle 

R0LLN0M 

N0MR0LL-I 

non_limited_acceleration  (yaw  & pitch) 

YAWNL,  PITCHNL 

NLIMACC 

normal_force_coef  ficient 

FCN 

FCN 

n_boos  t_mi dco  ur se 

NBMID 

NBMID-I 

n_terminal 

NTERM 

NTERM- 1 

pitch_l  ine_of_s  ight_r  ate 

PL0S 

LS RATES 

pitch__load_f  actor 

PLDF 

LDFACT 

pitch_normal_force_coefficient 

PNFC 

NORMFC 

p i t ch_s  e eke  r_g  imb  a l_ang  1 e 

PSGA 

SGANG 

pitch_seeker_look_angle 

PSLA 

SLANG 

pitch_velocity_compensation 

PVC 

VELCOMP 

pol  ar_t  arge  t_jpos  it  ion 

PTP0S(3) 

PTP0S 

power_of f dragtable 

P0TABLE (40, 20) 

MTDQU-I 

predicted_interceptjpoint 

PREDIN ( 3 ) 

PREDIN 

pre  1 aunch_r  adar__cy  c ling_r  ate 

PLCYCLE 

PLCYCLE -I 

previou8_range 

RPREV 

RPREV 

proportional_navigation_pitch_acceleration 

PNPITCH 

PNACC 

proportional  navigation_yaw  acceleration 

PNYAW 

PNACC 

Q_0104 

Q0104 

Q0104 

rac_pitch_acceleration 

RACPIT 

RACACC 

rac_roll_acceleration 

RACR0L 

RACACC 

r ac__yaw_acce  ler  ation 

RACYAW 

RACACC 

radjdeg 

RADDEG 

CNSTS-I 

range_glint_noi8e 

RGLN 

TN0ISEI-I 

range_noise_cons  tant 

RNC 

TN0ISEI-I 

range_s  ignal_pro  ces  8 ir.g_no  ise 

RSP 

TN0ISEI-I 

re£erence_area 

RAREA 

RAREA-I 

rocket  thrust 

RTHRST 

RTHRST 

RV  2 

RV2 

RV2 

R2"H 

R2H 

DEFFC-I 

seeker_fie ld_o  f _view 

SFV 

SFV-I 

sinailation_time 

TIME 

STATEV 

8moothed_missile_posltion 

PMSM(3) 

SMTRAJ 

stnoo  thed_mis  8 ile_ve  lo  c i ty 

VMSM(3) 

SMTRAJ 

smoothed_target_position 

PTSM(3) 

STTRAJ 

smoothed_target_velocity 

VTSM(3) 

STTRAJ 

speedjo  f_sound 

SS0UND 

SS0UND 

a t art ing_s imulat ionjt ime 

SSTIME 

SSTIME- I 

state_variables 

ST(17) 

STATEV 

sust ain_d  r ag_t able 

SDTABLE (40, 20) 

MTDQU-I 

■ustain_s t ar  t_t  ime 

SUST 

MTDQU-I 

sustain"* thrust 

STHRUST 

STHRUST- I 

S 1 

SI 

MRAC-I 

S~2 

S2 

MRAC-I 
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PPL  Variable  » 


Symbolic  m 

tn  Pgm 


Common 

deck 


targe C_«cqui»ition_f  leg 

target_acqult ltion_tlme 

targe  t_angular_nolse 

targe t_mi sail e_body_ax i a (vector) 

target jr  ange_noiae 

targe  t_time_at_launch 

taui_preasure_aize 

tau_presaure_table 

tau_table 

terminal _guidance_mode 
terminal _guidance_time 
terminal _guldance_update 
tglira  1 
tgllm- 2 

thermal_noise_con8tant 
thrus  t_convers ion 
thrus t_difference 
thrus t_t  able 
thrus  t_t ime_t able 
th_max 

th~l,  th_2,  th_3,  th_4,  th_5 

t ime_to_go 

tm_indicator 

total_attack_angle_burnout 

t o t a l_a  1 1 ack_ang  1 e_l  aunch 

trajectory_output_frequency 

trajectory_output_time 

tr  a j ec  tory__update_t  Ime 

trans it longtime 

t rue_t  arget_po8 it ion 

t rue_t  ar ge t_ve loc i ty 

tsw  haw 

T2  0 

T2~l 

T2~2 

T BS1 

T" BS2 

t” bs 

T GS 
T_H 
f" VNR 
VAX  0 
VAX_ 1 
VAX- 2 


TACQF 

TACQF 

TACQ 

TERM) 

TAN0I 

TN0ISE 

RB(3) 

TMBAX 

TRN0I 

TN0ISE 

TLTIME 

THREAT -I 

ITPSIZE 

AUT0QU-I 

TPTABLE(50) 

AUT0QU-I 

TAXABLE (50) 

AUT0QU-I 

M0DETG 

M0DETG 

TGT 

TERMQ 

TGUR 

TGUR -I 

TGLIMl 

LIMTG-I 

TGLIM2 

LDCTG-I 

TNC 

TN0ISEI-I 

THC0NV 

THRST-I 

THDIF 

THDIF 

THTABLE(20) 

THRST-I 

TTTABLE(20) 

THRST-I 

THMAX 

MAXH0M-I 

TH(5) 

MINH0M-I 

TG# 

TG0 

TMIND 

TMIND 

TAB0 

TAB0 

TALN 

TALN 

TRAJ0F 

0UTIND 

TRAJ0T 

0UTIND 

TUT IME 

TUT IME 

TRTIME 

TRTIME-I 

PTT(3) 

TRP0S 

VTT(3) 

TRVEL 

TSWHAW 

TSWHAW -I 

T20 

TGPAR-I 

T21 

TEFT-I 

T22 

TEFT-I 

TBS1 

TGPAR-I 

TBS2 

TGPAR-I 

TBS 

TBS 

TGS 

TGS -I 

THH 

THH 

TVHR 

CAF-I 

VAXO 

TPNCV 

VAXl 

TGPAR-I 

VAX2 

TGPAR-I 
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PPL  Variable  Mama 


Symbolic  tu 
In  pgm 


Common 

deck 


weigh  t_bumout 

weight_lb8 

weight_table 

y aw_l  lne__o  f _s  1 gh  t_r  ate 

yaw_load_f  actor 

yaw~normal_force_coefficient 

yaw_seeker _gimbal  angle 

y aw_s  e eke  r_l  ook_ang 1 e 

yaw_velocity__compensation 


WGTB0 

MASQUAN-I 

WEIGHT 

WEIGHT 

WGTABLE(25) 

MASQUAN-I 

YL0S 

LSRATES 

YLDF 

LDFACT 

YNFC 

N0RMFC 

YSGA 

SGANG 

YSLA 

SLANG 

YVC 

VELC0MP 

4.3.3  Source  Code  Subroutine  Decks.  Decks  containing  the  source  code  for  the 
model's  routines  occur  together  on  the  source  library,  with  each  subprograat 
contained  In  a separate  deck.  The  UPDATE  *DECK  names  are  Identical  to  the 
FORTRAN  subprogram  symbolic  names,  in  all  cases.  There  also  exists  an  exact 
correspondence  between  PPL  (reference  2)  "segments"  and  simulation  model 
subprograms,  which  is  given  by  table  5.  The  order  of  the  entries  in  table  5 
matches  the  order  of  the  PDL  segments  in  reference  2,  which  in  turn  coincides 
with  the  order  of  the  decks  on  the  source  library. 

The  structured  programming  constructs  which  constitute  the  Program 
Design  Language  (reference  3)  have  been  simulated  in  FORTRAN  (reference  11), 
and  were  used  when  the  source  code  was  written.  The  lines  of  code  are 
indented  to  denote  the  nesting  of  structures,  thereby  producing  alignment 
with  the  PDL  design  document  (reference  2). 

The  compilation  object  code  output  of  these  decks  is  used  to  generate 
the  user  library  of  simulation  modules  (sect  4.2.2),  which  is  catalogued  as 
the  permanent  file  HSSLIB,  ID-NS2.  The  actual  library  generation  process 
is  performed  by  the  CDC  EDITLIB  user  library  generation  utility  (see 
reference  7). 

TABLE  5 

PDL  SEGMENTS 
vs. 

SUBROUTINE  SYMBOLIC  NAMES 


»ftTi  Name  Symbolic  Name 

Main  executive  routine  MNEXEC 

Establish  a fire  control  solution  ESTABFC 

Input  nominal  fire  control  solution  INFUTFC 

Compute  fire  control  solution  O0MFFC 

Compute  estimated  flight  time  CdMPEFT 

Calculate  launch  angles  CAI£LA 
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PPL  Segment  Name 

Compute  terminal  guidance  parameters 

Maximum  homing  handover  time 

Minimum  homing  handover  time 

Determine  trajectory  initial  conditions 

Launch  initialization 

Compute  drift  matrix  D 

IMU  sensor  error  levels 

Convert  smoothed  estimates  to  launch  coordinates 

Kinematic  executive 

Kinematic  initialization 

Kinematic  comnand  boost  phase 

Kinematic  internal  boost  phase 

Kinematic  command  midcourse  phase 

Kinematic  internal  midcourse  phase 

Kinematic  terminal  guidance  phase 

Compute  short  integration  step 

Initiate  kinematic  comnand  trajectory 

Initiate  kinematic  internal  trajectory 

Command  boost -midcourse  IMJ 

Internal  boost-midcourse  IMU 

Terminal  IMU 

Kinematic  autopilot 

Interpolate  for  autopilot  time  constant 
Measured  acceleration 
Strap  down  gyro  drift  rates 
Gyro  drift  rates 

Computed  acceleration  along  DOJ  axes 

Boost  drag  coefficient 

Midcourse-terminal  drag  coefficient 

Kinematic  missile  response  to  steering  commands 

Normal  force  coefficients 

Maximum  normal  force  coefficient 

Kinematic  angles  of  attack  and  sideslip 

Interpolate  for  total  attack  angle  launch 

Interpolate  for  total  attack  angle  burnout 

Kinematic  gravity  free  accelerations 

Inertial  accelerations 

Table  search 

Runge  Kutta  integration 

Kinematic  command  missile  trajectory 

Kinematic  Internal  missile  trajectory 

Kinematic  terminal  missile  trajectory 

Command  midcourse  trajectory  update  check 

Internal  boost -midcourse  trajectory  update  check 

Boost  guidance  commands 

Midcourse  guidance  commands 

Midcourse  PIP 

Midcourse  commands  in  RAC  axes 


TGPARM 

MAXTSW 

MINTSW 

LAUNCH 

LAUNCHI 

DMATRIX 

DflJSEL 

C0NSLC 

KINEXEC 

KINIT 

KCB00ST 

KIB00ST 

KCMID 

KIMID 

KTERM 

SHSTEP 

BEGINC 

BEG INI 

IMUCBM 

DflJIBM 

IMUT 

KAUT0 

TAUAP 

MACC 

STGYDR 

GYDR 

IACC 

CDB00ST 

CDMIDT 

KAER0 

CN0RM 

CNMAX 

KANG 

ALPTL 

ALPTB0 

GFACC 

INRACC 

SEARCH 

RKUTTA 

KCTRAJ 

KITRAJ 

KTTRAJ 

TUCBM 

TUIBM 

B00STGC 

MIDGC 

MIDPIP 

MIDRAC 
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PPL  Segment  Name 

Transform  to  IRU  axes  and  filter  coonands 
Midcourse  seeker  glmbal  angles 
Check  for  target  acquisition 
Target  missile  relative  body  axes  vector 
Terminal  guidance  update 
Terminal  phase  seeker  parameters 
Body  to  seeker  transformation  matrix  ABS 
Terminal  guidance  commands 
Non- constant  velocity  compensation  terms 
T test  for  non-constant  velocity  compensation 
Compute  and  filter  proportional  navigation  commands 
Computation  to  body  transformation  matrix  AC 
Transform  guidance  commands  to  body  axes 
Kinematic  Inertial  body  transformation  matrix  A 
Kinematic  Inertial  velocity  transformation  matrix  AV 
Obtain  estimated  target  position  and  velocity  from 
radar 

Convert  to  polar  coordinates 
Convert  to  rectangular  coordinates 
Target  noise  quantities 
Add  tracking  noise 
Smooth  noisy  target  trajectory 
Intermediate  filter  Initialization 
Actual  filter  Initialization 
Predicted  position 

Obtain  estimated  missile  position  and  velocity  from 
radar 

Smooth  noisy  missile  trajectory 
Smoothed  position  and  velocity 
Determine  true  threat  trajectory 
Atmospheric  quantities 
Kinematic  thrust  and  mass  properties 
Thrust 

Interpolation 
Kinematic  mass  properties 
Output  launch  quantities 
Compute  output  frequency  indicators 
Edited  kinematic  command  boost -midcourse  trajectory 
output  *(EKCBMTH) 

Unedited  kinematic  command  boost-midcourse  trajectory 
output  *(UKCBKTH) 

Edited  kinematic  internal  boos t -midcourse  trajectory 
output  *(EKIBMTH) 


♦(entry  points  for  headings) 
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gymhnl  1 Him 

TRFILT 

MSGA 

TAQCK 

TMVECT 

TERMGU 

TSEEK 

ABSMAT 

TERMGC 

NCVC 

TTNVC 

CFPNC 

AC  MAT 

TGCBA 

AMATRIX 

AVKAT 


ESTTRAJ 

P0LAR 

RECT 

TARNSE 

ADDNSE 

smMtht 

FILTH 

FILTIA 

PP0S 

ESMTRAJ 

SM00THM 

SPV 

DTTHRT 

ATM0S 

KTHM 

THR 

INTERP 

KMASS 

0 LAUNCH 

0FREQ 

EDKCBMT 

UNKCBMT 


1 • 


(1)  an  input  variable  is  specifically  required  as  the  result  of 
a non-default  option  being  selected. 

(2)  the  selection  of  a non-default  option  obseletizes  a parti- 
cular input  variable. 

Relationship  (1)  is  represented  on  INITDK  by  a *IF  DBF,  optname  ...  *ENDIF 
directive  pair,  where  optname  represents  the  *DEFINE  name  associated  with 
the  (non-default)  option,  and  the  text  between  the  pair  of  directives  is 
the  information  to  be  placed  on  the  initialization  file  when  the  option  is 
selected.  Relationship  (2)  is  represented  by  a *IF  -DEF,  optname  ...  *END1F, 
where  the  text  surrounded  by  the  directive  pair  is  not  required  by  the 
initialization  file  when  the  option  has  been  selected.  If  neither  relation- 
ship is  present  (the  Information  is  always  required  by  the  initialization 
file),  the  text  is  not  contained  between  any  *IF  DEF  ...  *ENDIF  pair. 

The  foregoing  selectivity  scheme  for  constructing  the  initialization 
file  dictates  the  following  guidelines  when  the  input  data  environment  for 
a (conceivably  new)  option  under  consideration  is  being  defined: 

(1)  "option  boundaries"  must  not  be  crossed  by  the  simple 
variables  of  one  of  the  designated  "classes"  (see  reference 
5).  That  is,  all  variables  in  a class  oust  exhibit  re- 
lationship (1)  to  each  non-default  option,  relationship  (2) 
to  each  non-default  option,  or  neither. 

(2)  "option  boundaries"  must  not  be  crossed  by  any  of  the  common 
blocks  containing  input  variables  and,  consequently,  by  any 
of  the  "input"  conmon  decks  on  the  source  library. 

4.3.5  Control  Card  Deck  (CNTCDS).  The  control  card  deck  (*DECK  CNTCDS) 
is  used  during  the  scenario  definition  phase  for  constructing  the  begin/ 
revert  procedure  MSS  which  ultimately  executes  the  program.  The  general 
structure  of  this  procedure  is  listed  in  section  4. 2. 2. 2. 

The  routines  of  the  simulation  (source  code  subroutine  decks)  are 
coded  with  subroutine  CALLS  corresponding  to  the  default  selection  for 
each  option.  No  linkage  to  the  subroutine  sequences  of  non-da fault  options 
is  established.  Consequently,  the  procedure  MSS  must  contain  LDSETs  idiich 
cause  the  necessary  substitutions  to  be  made  in  the  calling  sequence,  for 
each  non-default  option  contained  in  the  scenario.  The  general  form  of 
the  LDSKT  constructed  is: 

LDSET(SUBST-al-bl/aa-ba/. • */*B"b#) 

where  at  - symbolic  name  of  the  pre-empted  subroutine  (entry  point) 

b - symbolic  name  of  the  subroutine  (entry  point)  to  be  sub- 
stituted for  a{ 

for  i * 1,  2,  ...,  n. 
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The  following  list  indicates  the  substitutions  which  are  made  for  each 
non-default  option  selection: 


Selection 

Pre-empted 
entry  polnt(s) 

Substituted  entry 
point(s) 

nominal  fire  control 

estabfc 

lnputfc 

actual  radar  track  filter 
initialization 

filtii 

filtia 

minimum  homing 

maxtsw 

mintsw 

internal  midcourse 

kc boost 

klboost 

guidance 

kcmid 

kimid 

unedited  output  and 

edkibmt 

unkibmt 

internal  midcourse 
guidance  (co-selected) 

ekibmth 

uklbmth 

unedited  output 

edktt 

unktt 

edktth 

unktth 

unedited  output, 

edkcbmt 

unkcbmt 

internal  midcourse  guidance 
not  selected 

ekcbmth 

ukcbmth 

inertial  DflJ 
gyros 

stgydr 

gydr 

The  procedure  MSS  Is  created  by  *DECK  CNTCDS  In  exactly  the  same 
manner  as  the  Initialisation  file  Is  produced  by  *DECK  INITDK  (sect  4.3.4). 
An  UPDATE  correction  set  consisting  of  *DEFINE  directives  Is  produced  by 
the  option  processor  and  written  to  the  local  file  OPCNTC  (see  fig.  2, 
sect  4.2.1).  This  *IDENT  is  then  applied  to  CNTCDS  and  the  compile  file 
output  consists  of  a procedure  (named  MSS)  containing  any  LDSETS  required 
by  the  scenario. 

The  *DEFINE  names  associated  with  the  non-default  options  as  specified 
by  the  directives  written  to  OPCNTC  are  identical  to  those  used  for  the 
other  two  correction  set  files  (OPXNIT  and  DTBLKD) , and  are  Identified  in 
section  4.3.4.  The  deck  (CNTCDS)  itself  thus  contains  *IF  DBF,  optname  ... 
*ENDIF  and  *IF  -DEF , optname  ...  *ENDIF  directive  pairs  surrounding  the 
LDSET  card  images,  which  cause  the  generation  of  an  appropriate  control 
card  procedure  compile  file. 

4.3.6  Default  File  Deck  (DKFDK).  The  default  file,  a required  data  base 
of  the  input  processor,  is  independent  of  the  scenario  chosen;  consequently, 
the  same  "worst  case"  file  nay  be  used  each  tine  the  processor  is  executed. 
However,  a default  value  must  be  present  on  the  file  for  every  quantity 
which  is  on  the  input  list  associated  with  at  least  one  option  selection 
(default  or  not). 


The  copy  of  Che  dece  base  used  by  the  input  processor  exists  as  the 
BCD  permanent  file  MSSDEFAULT  (ID-NS2),  with  the  default  file  deck  (*DECK 
DEFDK)  serving  as  its  source.  The  file  itself  is  structured  according  to 
the  specification  listed  in  reference  5.  The  contents  of  the  file  are 
listed  in  appendix  B of  this  document.  The  permanent  version  is  created 
by  updating  DEFDK  (Q  mode)  while  specifying  the  D and  8 options  on  the 
UPDATE  cell  card  (reference  9),  and  cataloguing  the  resultant  COMPILE  file. 

4.3.7  Option  Processor  Source  (MSSPROC) . The  deck  MSSPROC  is  the  source 
for  the  FORTRAN  program  which  serves  as  the  option  processor.  The  permanent 
file  MSSPROC  (ID-NS2)  is  the  catalogued  object  code  binary  obtained  by 
updating  and  compiling  this  deck,  and  is  used  in  this  form  by  the  begin/ 
revert  procedure  MSSOPT  during  scenario  definition. 

The  exact  functions  performed  by  this  program  are  discussed  in  section 
3.1.1.  The  programing  techniques  used  can  be  obtained  by  consulting  a 
compilation  listing. 

4.3.8  Beeln/Ravart  Procedures  Source  (BRPROCS).  The  permanent  file 
MSSBRPROCS  (ID-NS2)  contains  the  begin/ revert  procedures  MSSOPT,  MSSINIT, 
and  MSSINP  (sect  4.2)  which  control  the  operation  of  both  phases  of  the 
system  (scenario  definition  and  simulation  execution). 

The  deck  BRPROCS  contains  the  source  for  these  procedures.  The 
permanent  file  version  may  be  re-created  by  updating  the  deck  (Q,  D,  8 
options  selected)  and  cataloguing  the  compile  file  thus  obtained. 
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Appendix  A 
Simulation  Output 


This  appendix  provides  selected  portions  of  the  output  produced  by 
executing  the  model  using  a scenario  which  consisted  of  the  unedited  output 
and  internal  midcourse  guidance  option  selections. 

The  report  generated  by  the  input  processor  (reference  5)  is  listed 
first,  followed  by  the  "launch  quantities"  output  which  provides  values 
of  initialized  missile  parameters  at  the  start  of  the  trajectory.  Only 
the  first  pages  of  output  generated  by  the  boost,  midcourse,  and  terminal 
trajectory  phases  are  included  in  this  appendix.  The  two  types  of  output 
written  during  the  trajectory  ("trajectory"  output  and  "additional"  output) 
are  intermixed,  with  "additional"  output  characterized  by  indented  left 
margins.  Note  alignment  with  the  headings  which  are  written  only  once, 
at  the  beginning  of  each  trajectory  phase. 
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oefenoeo  ship  x-cookoinate  ifeet) 

OEFENOEO  SHIP  Z-COOROXMATE  (FEET) 
TARGET  TIME  AT  LAUNCH  (SECT 


POSITION  SMOOTHING  FILTER  CONSTANT  TOT 
ANGULAR  SIGNAL  PROCESSING  NOISE  (NRAO) 
VELOCITY  SMOOTHING  FILTER  CONSTANT  T6T 
GLINT  NOISE  CONSTANT  (MRAO-NM) 

HA XI NUN  TARGET  ANGULAR  NOISE  (NRAO)' 
RANGE  GLINT  NOISE  (FEET) 

RANGE  NOISE  CONSTANT  (FEET) 

RANGE  SIGNAL  PROCESSING  NOISE  (FEET) 
THERMAL  NOISE  CONSTANT  (NRAO/NN(SQ) ) 


MIOCOURSE  TRAJECTORY  UP OAT E RATE  (SEC) 


STARTING  SIMULATION  TIME  (SEC) 


AZIMUTH  POINTING  ERROR  (0E6) 
ELEVATION  POINTING  ERROR  (OEG) 
GYRO  INITIALIZATION  ERROR  (OEG) 
NOMINAL  ROLL  ANGLE  (OEG) 

MOST  ENO  TINE  (SEC) 

INPUT  INTEGRATION  STEP  SIZE  (SEC) 
LAUNCH  TINE  (SEC) 

LAUNCH  VELOCITY  (FT/SEC) 


AZPERR 

ELPERR 

6TXERR 

ROLL NON 

OENOT 

STEPIN 

TLAUNCH 

VLAUNCH 


0.0ES7SS  MOST  GUIOANCE  GAIN  (G*S/FEET/SEC) 


6.0 

0.01 

0.10666 

1.0 

ze.l 

60000.0 

-0.06662 

0.37206 

-0.06662 

0.27072 

0.0037 

0.25 

2.3060E-3 

0.577 


(SEC) 

(FT) 

(6*S/(YO/SEC(SO))) 

(G*S / ( VO/SEC (SO) ) ) 

(G*S/( VO/SEC (SO) )) 

(C#3/(V0/SEC  (SO))) 

MIOCOURSE  FILTER  CONSTANT 
MIOCOURSE  GUIOANCE  UPDATE  RATE  (SEC) 
(1/VO) 


0.006166 

0.035 

3.333333 

6.0 

20.0 

1.0 

0.667 

0.0002500 

1.66 


TCL1N0 

30.0 

T CURATE 

ALPO 

0.000 

TCUR 

0.100 

TERMINAL  GUIDANCE  UPOATE  RATE  (SEC! 

SICKER 

TRTXNC 

0.0 

TRANSITION  TINE  (SEC! 

SCNAX 

00.0 

NAXINUH  SEEKER  GINSAL  ANGLE  (OE6! 

SF0 

3.0 

SEEKER  FIELO  OF  TIEN  (0E6T 

THRUST 

THCONV 

900.0 

THRUST  CONVERSION  (LOS! 

ATNOS 

OCRR 

0.0 

OENSXTV  ERROR  (X! 

ERRAO 

00000931.0 

EARTH  RAOXUS  (FEET! 

NASS 

CGL 

110.13 

CENTER  OF  GRAVITY  - LAUNCH  (IN! 

CCS 

90.00 

CENTER  OF  GRAVITY  - 0URNOUT  (IN! 

NCTOO 

G99.79 

HEIGHT  - BURNOUT  (LOS! 

AUTOPILOT 

XTPSIZE 

9 

TAU  TABLE  SIZE 

GENAERO 

XAORAC 

A 

ALTITUDE  ORAG  TABLE  SIZE 

STMRUST 

01000.0 

BOOST  THRUST  (LBS! 

TOO 

30.00 

BURN  OUT  TINE  (SEC! 

HOSI7E 

39 

NACH  ORAG  TABLE  SIZE 

SUST 

9.39 

SUSTAIN  START  TINE  (SEC! 

STHRUST 

0901.0 

SUSTAIN  THRUST  (LBS! 

RAREA 

0.990 

REFERENCE  AREA  (SO  FT! 

KINAERO 

IASIZE 

11 

ANGLE  OF  ATTACK  TABLE  SIZE 

NT SI IE 

0 

NACH  TRIH  TABLE  SIZE 

I MUCH* 

tents 

ACCAC 

»CGC»C 

acsf 

ACORXFT 

GCORXFT 

GHUOR 

GHUSAP 

OUT  PVT 

NBHIO 

NTERN 


1.1 
l.l 
• .I 
l.l 
l.l 
l.l 
0.1 
0.1 

1 

1 

NO 

NO 

0.0ms«i»iin 

30.17000 
ST. 00077091 

0.00 

00.0 

70.0 

99.0 
f%.0 


ACCELEROMETER  Nt$  ENRON  (G'S! 

ACC.  CROSS  AXIS  COUPLING  ERNON  CX> 

ACC.  G-SENSITIVE  CR.  AXIS  COUP.  ERN.  (X) 
ACC.  SCALE  FACTOR  ERROR  IX) 

ANISOELASTXC  CONP.  OR.  RATE  ERROR  CD/H/6 
6TR0  CONSTANT  ORIFT  RATE  ERROR  (OEGSHR! 
STRO  NASS  UNPAL.  OR.  RATE  ERROR  (0/H/6I 
6TRO  NASS  UNBAL  SP.  AXXS  ERROR  (OGSHR/C0 

OUTPUT  FREQUENCT  IA  INT.  STEPS!  (OO-NXOl 
OUTPUT  FREQUENCT  IA  INT.  STEPS!  ITERN! 
INCLUOE/ INHIBIT  INPUT  OATA  NNENONXCS 
OE SELECT ^SELECT  FULL  INPUT  REPORT 

OEGREES  TO  RAOXANS  (RAO/DEC) 

6RAVITT  CONSTANT  (FTSSECtSQ! ! 

RADIANS  TO  DECREES  (OEC/RAO! 

PRELAUNCH  RAOAR  CYCLING  RATE  (SEC! 

(SEC! 

(SEC! 

INtTIAL  ESTINATEO  FLIGHT  TINE  (SEC! 

(DEC! 
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* 


REN 

1BBBB.B 

I TO* 

TSNMAN 

S.SB 

HONING  TINE  ALL  THE  NAY  (SEC* 

0TCG1 

••Miss  (occ/vo* 

OTCSE 

ii.i 

(0C6* 

CGtt 

SB.B 

(DCS* 

EG  VC 

M.B 

(OCG* 

T8S1 

H.l 

(SEC* 

TBSE 

T.S 

(SEC) 

NEB 

1A7B.B 

(TO* 

T EG 

AE.it 

(SEC) 

vtxi 

B.B 

tc*s» 

VAX2 

•1.1 

(G*SI 

EGO 

«S.« 

(OCG) 

6801 

M 

(6*S> 

GBOE 

1.16 

((•SI 

MfXMOM 

TMMAX 

ES.A 

(SEC) 

N1SN0ISC 

XL  VMM 

B.3 

POSITION  SMOOTHING  FILTER  CONSTANT  MIS. 

BETA* 

B.BSES  VELOCITY  SMOOTHING  FILTER  CONSTANT  HIS. 

A NGN 

B.B 

MISSILE  ANGULAR  NOISE  (NRAOI 

RANH 

B.B 

MISSILE  RANGE  NOISE  (FT) 

NOHFC 

AEtAUNX 

B.B 

AEXMUTN  LAUNCH  ANGLE  (OEG) 

ELLAUM 

M.B 

ELEVATION  LAUNCH  ANGLE  (DEG* 

ESTIHEI 

SS.B 

ESTI MATEO  FLIGHT  TINE  (SEC* 

TSMX 

89.93*3  HONING  HANOOVCR  TINE  (SFCI 

T CPRM 

G88X 

i.BG 

(G»S) 

TBSI 

SS.B 

(SEC) 

VAXBX 

B.B 

TERMINAL  GUIDANCE  PARAMETERS  (S*S) 

NINMON 

MLB 

B.B 

HONING  LONER  AO UNO  (SEC* 

HUB 

1B.B 

HONING  UPPER  BOUNO  (SEC) 

VECTORS 

(STABLE 

B.SG 

B.BBBA  *.l 

PREPOSH 

INITIAL  PRCOICTCO  MISSILE  POSITION  (FT* 

191 3.  A 

2*81. B B.B 

SMVCLH 

INITIAL  SMOOTHES  MISSILE  VEL.  (FT/SEC* 

SE6.B 

1SB0.I  B.B 

PREPOST 

INITIAL  PRCOICTCO  TARGET  POSITION  (FT) 

ASESBB.B 

EBBBB.B  B.B 

SNVELT 

-ESBB.B 

INITIAL  SNOOTMCO  TARGET  VEL.  (FTESEC) 

B.B  B.B 

PRCOtNX 

PRCOICTCO  INTERCEPT  POINT  (FT) 

1ABBBB.B 

EBBBB.B  B.B 

TtM.CS 

TMTABLE 

S 

THRUST  TABLE  (LBS) 

EtMM  21  AM.  A 

SSS1.B  2951.6  B.B 

TTTABLC 

S 

THRUST  tine  table  (SEC) 

B.B  S.SB 

S.SB  EE.  FT  3B.BB 

CGTABLC 

* 

CENTER  OF  GRAVITY  TABLE  (IN) 

UMI  1H.U  U.M  U.H 


TNT MCE 

o.a 

NGTABLE 

13M.I 

TFTABLE 


titmu 


actable 

ATTACLE 

BOTAflLE 


NASS  TINE  TABLE  (SEC) 


6.67 

21.  3% 

sa. (6 

6 

HEIGHT  TABLE  (LBS) 

961.69 

699. T9 

699. T9 

9 

TAU 

OVNAHIC  FRESSUNE 

150  •• 

390.S 

saa.a 

r oa.a 

ttaa.a 

2199. a 

339a .a 

LESS. a 

6789.9 

a 

TAU 

TABLE  (SEC) 

t.a 

a.» 

a. ll 

a. srs 

a. 32 

a. 29 

a. zz 

1.215 

a. it 

BTTABLE 


It 

■ 6.0 

SS 
• .SAT 
B.ZBS 

a.  265 

8.607 

a.ua 

a. 369 
a. SSL 

a 


A ALTITUDE  0RA6  TABLE  (FEET) 

zaaaa.a  taaaa.a  aaaaa.a  aaaaa.a  laaaaa.a 

1 ANGLE  OF  ATTACK  TABLE  (OEG) 


1 12.8 

u.a  za.a 

26.0  2S.B  32. 

8 36.0 

60. a 

BOOST 

ORAG  TABLE 

9.37a 

•.  363 

8.363 

a.  317 

8.299 

• . 267 

0.269 

0.266 

•.  366 

8.628 

• . 666 

0.668 

•.  667 

••  699 

•.  667 

8.633 

a.  689 

B.386 

8.372 

a.  399 

•*  339 

•.  339 

•.  336 

0.336 

a.  336 

•.  336 

8.336 

8.336 

BURNOUT  TRIN  TABLE 

(NORN. 

FORCE  COEF.I 

> a. a 

a.a 

1.7 

a 

3.9 

9.8 

6.2 

7 

9 

ia.2 

11.3 

a.a 

a.a 

a 

a.a 

a.a 

a.a 

a 

a 

a.a 

a. a 

a.a 

1.7 

a 

3.9 

9.8 

6.2 

7 

9 

18.2 

11.3 

a.a 

a.a 

a 

a.a 

a.a 

a.a 

a 

a 

a.a 

a.a 

a.a 

1.7 

a 

6.0 

9.2 

6.7 

a 

ia 

7 

12.6 

16.6 

a.a 

0.8 

a 

a.a 

a.a 

a.a 

a 

a 

a.a 

c.a 

0.6 

1.7 

9 

6.1 

9.6 

7.6 

9 

li 

a 

16.3 

17.1 

a.a 

a.a 

a 

a.a 

o.a 

0.6 

a 

a 

a.a 

a.a 

a.7 

1.7 

2 

9 

6.3 

6.8 

a.a 

9 

9 12 

l 

16.3 

16.6 

a.a 

a.a 

a 

a.a 

a.a 

a.a 

a 

a 

a.a 

a.a 

a.a 

1.9 

6.9 

6.2 

6.0 

7 

n 

9 

13.3 

19.2 

a.a 

a.a 

a 

a.a 

a.c 

a.a 

a 

a 

a.a 

a.a 

a.a 

1.7 

9 

6.1 

9.9 

7.1 

a 

10 

6 
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